In this work, the scaling statistics of the dissipation along Lagrangian trajectories are 11 investigated by using fluid tracer particles obtained from a high resolution direct numer- 
Introduction

25
The scaling behavior of the Eulerian velocity field has been studied in details to quan- in which ∆ τ u(t) = u(t + τ ) − u(t) is the Lagrangian velocity increment, and τ is the showed a clear Lagrangian inertial range on the frequency range 0.01 < ωτ η < 0.1 (resp.
38
10 < τ /τ η < 100) and retrieved the scaling exponent ζ L (q) by using a Hilbert-based 39 methodology. The measured scaling exponents ζ L (q) are nonlinear and concave, show-
40
ing that intermittency corrections are indeed relevant for Lagrangian turbulence (Borgas
where X τ (t) is the logarithm of the dissipation. Kolmogorov's RSH (1962) has been 10 written in the Eulerian frame. The Lagrangian analogy assumes that, in the inertial 11 range, the variance of X τ (t) has a logarithmic decrease, i.e.,
in which σ 2 stands for the variance of X τ , β is a universal constant and A might depend 
This relation can be completed by a logarithmic decrease of the autocorrelation function 16 of X(t) = ln(ǫ(t)) associated to multifractal cascades (Arneodo et al. 1998), i.e., relationship between these two quantities, i.e.,
leading to a relation between scaling exponents, i.e.,
Let us note that this scaling relation (Eq. 2.6) can be found for non-lognormal cascades 23 so that the original Kolmogorov assumption of lognormality is not included in the RSH.
24
The original RSH in the Eulerian frame has been very well verified (Stolovitzky et al. for several time scales in both dissipative (τ /τη < 10) and inertial (τ /τη 10) ranges. For comparison, the normal distribution is illustrated by a solid line. Graphically, except for values with |Xτ | > 4σ, the measured pdfs agree well with the lognormal distribution. Note that for display clarity, the measured pdf has been centered and vertically shifted by plotting p(Xτ ) = pτ (Xτ )/pmax(τ ), in which pmax(τ ) = maxX τ {pτ (Xτ )}. We would like to provide a comment on the LSF. It has been shown that due to the 7 influence of large scale motions, known as infrared effect, and to the contamination of 
Numerical Validation
17
The dataset considered here is composed by Lagrangian velocity trajectories in a ho- Reynolds number Re λ = 400. We recall briefly some key parameters of this database. in the inertial range. To our knowledge, it is the first time that this pdf scaling relation 19 is found. We have no interpretation presently for this relation and for the value of its 20 exponent α.
21
Figure 3 shows the measured Fourier power spectrum X = ln(ǫ). A power-law be-havior is observed in the range 0.01 < f τ η < 0.06 with a scaling exponent 1.06 ± 0.13.
23
The inset shows a compensated curve by using the fitted parameters to emphasize the plot. An exponential law is observed respectively on the range 3 < τ /τη < 15 (resp. 0.019 < τ /TL < 0.097) for ǫ and on the range 0 < τ /τη < 15 (resp. 0 < τ /TL < 0.097) for ǫT . Log-law fitting is observed on the range 1 < τ /τη < 15 (resp. 0.0065 < τ /TL < 0.097) with a scaling exponent β ′ = 0.30 ± 0.01 for the full dissipation ǫ, verifying Eq. 2.4. 1990) . We test the log-law, i.e., Eq. 2.4 first, see Fig. 5 b) . A log-law is observed for the 6 dissipation ǫ on the range 1 < τ /τ η < 15 (0.0065 < τ /T L < 0.097) with a scaling exponent 7 β ′ = 0.30 ± 0.01. However, the log-law is less pronounced for the pseudo-dissipation.
8
The log-law is illustrated by a thick solid line in Fig. 5 . We note that Pope & Chen
9
(1990) observed an exponential decay of ρ(τ ). is difficult to make a distinction between logarithmic and exponential laws. However,
15
we note that an exponential decay as found by Pope & Chen (1990) is not compatible Note that the autocorrelation function can be related to the Fourier power spectrum via 
